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Comments: Where are the stratified human corneal epithelial cell 
models?
 

The following ATLA article provides a good overview of
 
many of the ocular methods being reviewed this year by
 
ICCVAM and ECVAM:
 
Eskes, et al. (2005). Eye irritation. Altern. Lab. Anim.
 
[ATLA] 33, Suppl. 1, 47-81.
 

If you take the time to browse through this ATLA article,
 
the one method you will notice that is missing from the
 
2009 Ocular Panel review is the Gillette HCE-T Model (page
 
57). 

I’d like to take this opportunity to correct a number of 



errors present in the 2005 ATLA article section that 
describes the HCE-T model (page 57), and to provide some 
references for those who would like to learn more about 
the performance of that method for ocular toxicity 
testing. 

1) Key references were omitted from that review, and are 
provided below. 

2) The prevalidation study involved testing only 
surfactant-containing formulations, however, the 4-lab 
validation study included both surfactant formulations and 
surfactants. A summary of the prevalidation study results 
was published along with a detailed description of the 
mechanistic basis of the test method and the biological 
relevance of the model (Ward, et al., 2003). The 
validation study results were written up in the form of a 
Background Review Document, but the company decided to not 
submit or publish the results. 

3) Fields of application: The validation study focused on 
surfactant formulations and surfactants. A previous 
publication (Kruszewski, et al., 1997) provided the 
results of testing other chemical classes using this test 
method. 

Prior to the conduct of the validation study, cationic 
surfactants were identified as incompatible with the 
fluorescein permeability (TEP) assay, due to the mechanism 
of action of that kind of surfactant on the cells. 
Cationics fix the cells in place, but the cells are dead 
and permeable and therefore take up the fluorescein. This 
prevents a quantitative leakage of fluorescein through the 
cell layers into the basal chamber. Other cytotoxicity 
assays are compatible with the HCE-T model (MTT, lactate, 
etc.), and can be used for testing cationic surfactants. 

4) The HCE-T TEP method was useful for determining the 
ocular toxicity of substances across the range of in vivo 
ocular irritation, but may not have been sufficiently 
evaluated with severe materials which must be tested in 
diluted form when used in the 5 minute exposure protocol. 

5) The method was extremely sensitive, and substances 
causing slight differences in degree of irritation could 
be reproducibly distinguished. A different assay 



(transepithelial electrical resistance, TER) which 
evaluates disruption to the surface cell tight junctions 
was an even more sensitive indicator of ocular injury. 

A battery of 3 endpoints was evaluated for a limited 
number of materials, and found to be even more predictive 
of the Draize score than the TEP data alone. 

The ATLA article says that “histomorphology can also be 
used as an endpoint.” In my opinion, histomorphology was 
very useful in understanding the mechanism of action of 
chemicals on the cells; I would not use it as an endpoint. 

6) On-going developments: None known, although the cells 
are available from the ATCC. ATCC reports for many years 
indicated that many companies and academic labs purchased 
and used the cells for research and internal testing 
applications. 

The membrane/culture insert used during these studies may 
no longer be available. Data developed before this 
membrane was selected for the HCE-T model showed that the 
cells grew and stratified equally well on several other 
commercially-available inserts (and poorly on some). 

7) INCORRECT last statement in ATLA article: The 
validation study was NOT restricted to surfactant-
containing formulations. Both the prediction model and the 
test materials consisted of surfactants and surfactant 
formulations. A major reason for limiting the study to 
these types of materials was the difficulty in getting a 
sufficient number of other types of test materials with 
quality in vivo data for the study. The error in this last 
statement is surprising considering that 3 of the authors 
on this paper were associated with and had direct access 
to all of the validation study documents and data. 

Summary: 
Newer versions of stratified human corneal epithelial cell 
models have been developed. They probably share many or 
all of the same characteristics as the HCE-T model, so the 
data and experience from prior studies using this model 
should be useful in guiding new validation studies. 
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questions from the ICCVAM Ocular Toxicity Working Group,
 
and modifications to the December 6, 1999 Background
 
Review Document "Prevalidation / Validation Study for the
 
HCE-T TEP Assay."
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for the HCE-T TEP Assay Background Review Document.
 

References for related human conjunctival epithelial cell
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